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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topograhic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  in¬ 
tended  to  identify  any  need  for  such  studies . 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition,  and  the  downstream  damage  potential. 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 
ABSTRACT 

Four  Mile  Run  Dam:  NDI  I.D.  No.  PA-00457 


I 


Owner: 

State  Located: 


Pennsylvania  Fish  Commission 

Pennsylvania  (PennDER  I.D.  No. 
65-126) 

Westmoreland 

Four  Mile  Run 

20  June  1979 

GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


The  visual  inspection,  operational  history,  and  hydrologic/ 
hydraulic  analysis  indicate  the  facility  is  in  good  condi¬ 
tion. 

The  size  classification  of  the  facility  is  intermediate  and 
its  hazard  classification  is  considered  to  be  high.  In  ac¬ 
cordance  with  the  recommended  guidelines,  the  Spillway 
Design  Flood  (SDF)  for  the  facility  is  the  Probable  Maximum 
Flood  (PMF) .  Results  of  the  hydrologic  and  hydraulic  analy¬ 
sis  indicate  the  facility  will  pass  and/or  store  about  56 
percent  of  the  PMF  prior  to  embankment  overtopping.  Con¬ 
sequently,  the  spillway  is  assessed  as  being  inadequate, 
but  not  seriously  inadequate. 

Deficiencies  noted  by  the  inspection  team  included  cracking 
within  the  outlet  conduit,  an  inadequate  emergency  warning 
system,  minor  seepage  to  the  right  of  the  spillway,  and  in¬ 
adequate  riprap  protection  along  the  right  sidewall  of  the 
spillway  approach  channel. 

It  is  recommended  that  the  owner: 

a.  Immediately  fill  and  seal  all  cracks  within  the 
interio-  of  the  outlet  conduit. 

b}  Specifically  address  the  seepage  condition  observ¬ 
ed  to  the  right  of  the  spillway  in  all  future  inspections 
and  note  any  turbidity  or  changes  in  the  rate  of  flow.  _ 


ii 


( c)  Re-evaluate  and  revise  the  present  standard  flood 
emergency  procedures  in  accordance  with,  but  not  limited  to, 
the  following  items: 


(ll  Include  a  definite  procedure  of  notifying 
downstream  residents  of  a  possible  emergency. 

(2}  Provide  for  an  alternate  means  of  communica¬ 
tion  in  the  event  telephone  lines  become  inoperative. 

(3 2  Provide  for  around-the-clock  surveillance 

of  the  facility  during  periods  of  unusually  heavy  precipitation. 

( d)  Provide  additional  riprap  protection  along  the 
right  sidewall  of  the  spillway  approach  channel. 

r  ■ 


GAI  Consultants,  Inc 


Approved  by 


BttNm  it  MJHALCW 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
FOUR  MILE  RUN  DAM 
NDI #  PA-457,  PENNDER#  65-126 

SECTION  1 

GENERAL  INFORMATION 


1. 0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 


1 . 1  Purpose. 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1. 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Four  Mile  Run  Dam  is  a 
zoned  earth  embankment  approximately  32  feet  high  and  520 
feet  long  (including  spillway) .  The  facility  is  provided 
with  a  rectangular,  concrete  chute  channel  spillway  and 
plunge  pool  located  at  the  right  abutment.  The  spillway 
crest  consists  of  a  trapezoidal-shaped  weir  structure  74 
feet  in  length.  The  outlet  works  consists  of  a  4-foot  square 
reinforced  concrete  culvert  that  discharges  at  the  downstream 
embankment  toe.  Flow  through  the  culvert  is  regulated  via 
stop  logs  set  within  a  concrete  vertical  riser  positioned 
along  the  upstream  embankment  face. 

b.  Location.  Four  Mile  Run  Dam  is  located  on  Four 
Mile  Run  in  Donegal  Township,  Westmoreland  County,  Pennsyl¬ 
vania,  about  3  miles  northeast  of  Donegal  and  Pennsylvania 
Turnpike  Interchange  9.  The  dam  and  reservoir  (locally 
known  as  Donegal  Lake)  are  contained  within  the  Mammoth, 
Pennsylvania,  7.5  minute  U.S.G.S.  topographic  quadrangle. 

The  coordinates  of  the  dam  are  N40°  06'  and  W79°  25'  (see 
Appendix  G) . 

c.  Size  Classification.  Intermediate  (32  feet  high; 
1,650  acre-feet  storage  capacity  at  top  of  dam). 


d.  Hazard  Classification.  High  (see  Section  3.1.e). 


e.  Ownership.  Pennsylvania  Fish  Commission 

P.  0.  Box  1673 

Harrisburg,  Pennsylvania  17120 


f.  Purpose .  Public  fishing. 

g.  Historical  Data.  Four  Mile  Run  Dam  was  completed 
in  1967.  Both  the  design  and  construction  of  the  facility 
were  undertaken  by  Pennsylvania  Fish  Commission  (PFC)  staff. 
Periodic  progress  reports  were  issued  by  the  PFC  and  the 
construction  site  was  frequently  visited  by  PennDER  per¬ 
sonnel.  No  major  problems  were  encountered  during  con¬ 
struction  and  the  facility  has  operated  virtually  problem- 
free  since  completion. 


1. 3  Pertinent  Data. 

a.  Drainage  Area  (square  miles) .  5.9 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  the  Outlet  Conduits  -  Dis¬ 
charge  curves  are  not  available.  PFC  calculations  indicate 
the  maximum  discharge  capacity  at  top  of  dam  is  220  cfs. 

Discharge  Capacity  of  Spillway  at  Maximum  Pool  = 
4830  cfs  (see  Appendix  C,  Sheet  9) . 


c.  Elevation  (feet  above  mean  sea  level) .  The 
following  elevations  were  obtained  from  design  drawings  and 
through  field  measurements  based  on  the  elevation  of  the 
spillway  crest  at  1458.0  feet. 


Top  of  Dam 

Maximum  Design  Pool 
Maximum  Pool  of  Record 
Normal  Pool 
Spillway  Crest 
Upstream  Inlet  Invert 
Downstream  Outlet  Invert 
Streambed  at  Dam  Centerline 
Maximum  Tailwater 


1465  (design) 

1464.8  (field) 

Not  known 

Not  known 

1458 

1458 

1433.5 

1433 

1433 

Not  known 


d.  Reservoir  Length  (miles) . 


Top  of  Dam  1.4 

Normal  Pool  1.2 
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1650 

900 

Not  known 


Storage  (acre-feet) . 

Top  of  Dam 
Normal  Pool 
Design  Surcharge 

Reservoir  Surface  (acres) . 

Top  of  Dam 
Normal  Pool 
Maximum  Design  Pool 

Dam. 

Type 

Length 

Height 


Top  Width 
Upstream  Slope 
Downstream  Slope 
Zoning 


Cutoff 


Grout  Curtain 

Diversion  and 
Regulating  Tunnels. 


132 

90 

Not  known 


Zoned  earth. 

520  feet 

32  feet  (field 
measured;  crest  to 
downstream  toe  at 
outlet  conduit) . 

16  feet 

3H:1V 

2 . 5H : IV 

Embankment  con¬ 
structed  with  four 
(4)  zones;  selected 
impervious  fill; 
class  "A"  fill; 
class  "B"  fill; 
selected  pervious 
material.  See 
notes  on  Figure  6 
for  description  of 
zone  materials. 

12 -foot  wide  trench 
excavated  to  rock 
and  backfilled  with 
selected  impervious 
fill. 

None  indicated. 


None . 
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Spillway. 

Type 


Crest  Elevation 
Crest  Length 
Outlet  Conduit. 

Type 

Length 

Closure  and  Regulating 
Facilities 


Access 


1 


Rectangular  con¬ 
crete  chute  channel 
spillway  with  dis¬ 
charges  controlled 
by  a  trapezoidal¬ 
shaped  concrete 
weir  structure. 

1458 

74  feet 


4-foot  square  rein¬ 
forced  concrete  cul¬ 
vert. 

180  feet  (inlet  to 
outlet) . 

Flow  through  outlet 
is  controlled  via 
removable  stop  logs 
set  in  grooves  with¬ 
in  a  reinforced 
concrete  control 
tower  riser. 

Control  tower 
accessible  from 
embankment  crest. 


SECTION  2 
ENGINEERING  DATA 


2.1  Design. 

a.  Design  Data  Availability  and  Sources.  No  formal 
design  reports  are  available.  Design  calculations  are  con¬ 
tained  in  Pennsylvania  Fish  Commission  files  along  with 
design  drawings,  test  boring  results,  and  contract  specifi¬ 
cations.  In  addition,  construction  progress  reports  and 
photographs  are  available  from  PennDER  files. 

b.  Design  Features. 

1.  Embankment .  The  contract  drawings  indicate 
the  embankment  is  a  zoned  earth  structure  32  feet  high  and 
520  feet  in  length.  The  embankment  is  constructed  with  a 
core  and  cutoff  trench  to  rock  containing  selected  imper¬ 
vious  fill  and  upstream  and  downstream  structural  zones  of 
semi-pervious  and  pervious  fill  (see  Figure  6) .  The  dam  is 
designed  with  side  slopes  of  3H:1V  on  the  upstream  side  and 
2 . 5H : IV  on  the  downstream  side.  The  crest  width  is  16  feet. 
The  upstream  slope  is  protected  by  18  inches  of  dumped 
riprap  on  12  inches  of  crushed  stone.  The  riprap  extends  3 
feet  above  and  below  the  flow  line.  The  embankment  is  also 
provided  with  a  drainage  system  along  its  downstream  toe. 

2 .  Appurtenant  Structures. 

a)  Spillway.  The  spillway  at  Four  Mile  Run 
Dam  is  a  reinforced  concrete  chute  channel  with  a  trap¬ 
ezoidal-shaped  overflow  weir  located  at  the  right  abutment. 
The  chute  is  127  feet  long  from  the  toe  of  the  weir  to  the 
stilling  basin.  The  crest  length  of  the  overflow  weir 
measures  74  feet  and  is  flanked  by  vertical  concrete  wing- 
walls  that  provide  7  feet  of  freeboard  (see  Figures  3  and 
8)  . 


b)  Outlet  Works .  The  outlet  works  consists 
of  a  reinforced  concrete  riser  and  4-foot  square  horizontal 
box  culvert  which  discharges  at  the  downstream  embankment 
toe  (see  Figure  7  and  Photograph  6) .  Flow  through  the 
outlet  is  controlled  via  removable  stop  logs  set  in  grooves 
within  the  riser  (see  Photograph  5) . 

c.  Specific  Design  Data  and  Criteria.  Calculations 
contained  in  Pennsylvania  Fish  Commission  files  indicate 
that  the  embankment  and  spillway  design  were  based  on  pro- 
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cedures  and  guidelines  contained  in  the  text,  "Design  of 
Small  Dams"  by  the  U.  S.  Bureau  of  Reclamation,  and  "Hand¬ 
book  of  Applied  Hydraulics,"  by  King  and  Davis.  The  spill¬ 
way  was  sized  to  meet  the  requirements  of  the  Pennsylvania 
"C"  Curve. 

Available  calculations  deal  primarily  with  spillway 
details  and  concrete  design.  No  specific  soils  data,  seepage, 
or  stability  calculations  are  available. 


2.2  Construction  Records. 

Design  drawings,  contract  specifications,  construction 
progress  reports,  and  construction  photographs  are  available 
from  PennDER  and  Pennsylvania  Fish  Commission  files.  No 
field  testing  records  are  available. 


2 . 3  Operational  Records. 

No  records  of  the  day-to-day  operation  of  this  facility 
are  maintained. 


2 . 4  Other  Investigations. 

No  formal  investigations  have  been  performed  on  this 
facility  subsequent  to  its  construction. 


2. 5  Evaluation. 

Engineering  data  in  the  form  of  drawings,  specifica¬ 
tions,  miscellaneous  calculations,  correspondence,  and 
construction  photographs  are  available  from  PennDER  and 
Pennsylvania  Fish  Commission  files.  The  data  indicate  the 
facility  was  designed  and  constructed  in  accordance  with 
accepted  engineering  criteria  and  are  considered  adequate  to 
make  a  reasonable  Phase  I  assessment  of  the  facility. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Observations . 

a.  General .  The  general  appearance  of  the  facility 
suggests  the  dam  and  its  appurtenances  are  currently  in  good 
condition. 


b.  Embankment.  Observations  made  during  the  visual 

inspection  indicate  the  embankment  is  in  good  condition. 
Minor  seepage  was  noted  along  the  embankment  toe  about  15 
feet  to  the  right  of  the  spillway.  The  wet  area  created  by 

the  seepage  is  25  feet  wide  and  roughly  confined  to  a 

narrow  strip  3  to  8  feet  below  normal  pool.  The  area  is 

drained  by  a  4-inch  diameter  perforated  PVC  pipe  laid  in  a 

trench  and  covered  with  crushed  stone  that  discharges  below 
the  spillway  plunge  pool.  Otherwise,  no  evidence  of  slough¬ 
ing,  erosion,  animal  burrows,  or  general  maintenance  neglect 
were  observed. 

c.  Appurtenant  Structures. 

1.  Spillway.  The  visual  inspection  revealed  the 
spillway  is  in  good  condition.  Several  minor  cracks  were 
observed  along  the  concrete  wingwalls  which  were  filled  and 
sealed  with  epoxy.  The  approach  channel  sidewall  at  the 
right  abutment  is  not  adequately  protected  with  riprap  and 
is  subject  to  erosion. 

2.  Outlet  Works.  The  outlet  works  are  in  good 
condition.  The  4-foot  square  box  culvert  was  entered  and 
several  diagonal  cracks  were  observed  in  the  culvert  walls 
in  the  segment  located  about  10  to  20  feet  from  the  control 
tower  riser.  No  signs  of  concrete  deterioration  were  ob¬ 
served  on  the  interior  or  exterior  surfaces  of  the  control 
tower  riser.  The  stop  logs  were  in  place  and  performing  as 
designed. 


d.  Reservoir  Area.  The  general  area  surrounding 
Donegal  Lake  contains  gentle  to  moderate  slopes  comprised  of 
both  pasture  and  woodlands.  The  lake  is  used  for  public 
fishing  and,  consequently,  portions  of  the  shoreline  have 
been  equipped  with  parking,  fishing,  and  boating  facilities. 

e.  Downstream  Channel.  The  channel  downstream  from 
Four  Mile  Run  Dam  is  characterized  as  a  narrow,  mostly 
wooded  valley  with  steep  confining  slopes.  Two  permanent 
dwellings  are  located  about  1/2-mile  downstream  from  the 
embankment  and  close  to  the  stream  (estimated  population  =  6 
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to  8).  Further  downstream  the  valley  begins  to  broaden.  A 
private  park,  equipped  with  various  picnic,  swimming,  and 
recreational  facilities  is  located  in  the  floodplain  about 
2-1/2  miles  downstream  along  PA  Route  130.  Consequently, 
the  hazard  classification  for  this  facility  is  considered 
"high". 


3 . 2  Evaluation. 

The  overall  condition  of  the  facility  is  considered 
good.  Drains  have  been  installed  to  control  the  seepage 
observed  to  the  right  of  the  spillway;  nevertheless,  the 
condition  should  be  addressed  in  future  inspections.  Spec¬ 
ifically,  turbidity  or  changes  in  the  rate  of  seepage  flow 
should  be  noted  and  evaluated  regularly.  Cracks  within  the 
outlet  conduit  walls  (and  possibly  floor)  should  be  ident¬ 
ified  and  sealed.  Also,  the  unprotected  approach  channel 
sidewall  should  be  lined  with  a  layer  of  riprap. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Normal  Operational  Procedures. 

Four  Mile  Run  Dam  is  essentially  a  self-regulating 
facility.  Excess  inflows  are  automatically  discharged 
through  the  spillway  located  at  the  right  abutment.  The 
outlet  conduit  is  generally  used  only  for  the  purpose  of 
drawing  down  the  reservoir  with  flow  being  manually  con¬ 
trolled  via  stop  logs  set  in  grooves  within  the  control 
tower  riser.  The  top  stop  log  is  set  1/2-foot  above  normal 
pool  such  that  under  high  flows  the  outlet  conduit  begins  to 
discharge  automatically. 

The  Pennsylvania  Fish  Commission  is  currently  develop¬ 
ing  a  formal  "Operation  and  Maintenance  Manual"  for  Four 
Mile  Run  Dam  that  will  establish  both  routine  and  emergency 
operating  procedures . 


4 . 2  Maintenance  of  Dam. 

Currently,  maintenance  of  the  dam  is  performed  inform¬ 
ally  on  an  as-needed  basis.  The  proposed  "Operation  and 
Maintenance  Manual"  will  establish  formal  procedures  and 
guidelines  for  all  maintenance  work.  The  manual  will  also 
include  a  formal  maintenance  checklist  covering  the  entire 
facility. 


4 . 3  Maintenance  of  Operating  Facilities. 
See  Section  4.2  above. 


4. 4  Warning  System. 

Emergency  plans  are  currently  being  developed  for  all 
Pennsylvania  Fish  Commission  dams.  A  standard  format  is 
being  incorporated  into  the  "Operation  and  Maintenance 
Manual".  A  review  of  the  procedures  indicates  possible 
deficiencies  in  the  plan  which  include  the  lack  of: 

a.  A  definite  procedure  to  notify  downstream  residents 
of  a  possible  emergency  situation. 

b.  Provisions  for  an  alternative  means  of  communica¬ 
tion  in  the  event  telephone  lines  become  inoperative. 
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c.  Provisions  for  around-the-clock  surveillance 
of  the  facility  during  periods  of  unusually  heavy  precipita¬ 
tion. 


4 . 5  Evaluation. 

A  formal  manual  establishing  operation  and  maintenance 
procedures  is  currently  being  developed  by  the  Pennsylvania 
Fish  Commission  specifically  for  this  facility.  The  manual 
will  also  contain  procedures  for  operation  of  the  facility 
during  a  flood  emergency;  however,  consideration  should  be 
given  to  modifying  any  emergency  plan  in  accordance  with, 
but  not  limited  to,  the  items  listed  in  Section  4.4,  herein. 


SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5. 1  Design  Data. 

Calculations  contained  in  Pennsylvania  Fish  Commission 
files  indicate  that  the  hydrologic  and  hydraulic  design  of 
Four  Mile  Run  Dam  was  based  on  the  Pennsylvania  "C"  Curve 
along  with  procedures  and  guidelines  contained  in  the  texts, 
"Design  of  Small  Dams"  by  the  U.  S.  Bureau  of  Reclamation, 
and  "Handbook  of  Applied  Hydraulics"  by  King  and  Davis. 

The  data  indicate  that  the  spillway  design  flow  from 
the  "C"  Curve  is  5244  CFS  and  that  the  maximum  combined 
spillway  and  outlet  discharge  is  5456  CFS. 


5.2  Experience  Data. 

Daily  records  of  reservoir  levels  and/or  spillway 
discharges  are  not  available. 


5. 3  Visual  Observations. 

On  the  date  of  inspection,  no  conditions  were  observed 
that  would  indicate  the  spillway  and  outlet  system  would  not 
perform  satisfactorily  during  a  flood  event  within  the  limits 
of  its  design  capacity. 


5. 4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.  S.  Army, 
Corps  of  Engineers,  Baltimore  District,  for  Phase  I  hydro- 
logic  and  hydraulic  evaluations.  The  analysis  has  been 
performed  utilizing  a  modified  version  of  the  HEC-1  program 
developed  by  the  U.  S.  Army,  Corps  of  Engineers,  Hydrologic 
Engineering  Center,  Davis,  California.  Analytical  capabil¬ 
ities  of  the  program  are  briefly  outlined  in  the  preface 
contained  in  Appendix  C. 


5. 5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF) .  In  accordance  with 
procedures  and  guidelines  contained  in  the  National  Guide¬ 
lines  for  Safety  Inspection  of  Dams  for  Phase  I  Investiga¬ 
tions,  the  Spillway  Design  Flood  (SDF)  for  Four  Mile  Run  Dam 
is  the  Probable  Maximum  Flood  (PMF) .  This  classification  is 
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based  on  the  relative  size  of  the  dam  (intermediate)  and  the 
potential  hazard  of  dam  failure  to  downstream  developments 
(high)  . 


b.  Results  of  Analysis.  Four  Mile  Run  Dam  was  evalu¬ 
ated  under  near  normal  operating  conditions.  That  is,  the 
reservoir  was  initially  at  its  normal  pool  or  spillway 
elevation  of  1458.0  feet,  with  the  spillway  discharging 
freely.  However,  the  normally  discharging  outlet  conduit 
was  assumed  to  be  non- functional  for  the  pupose  of  analysis. 

In  any  event,  the  capacity  of  the  outlet  is  such  that  it 
would  not  significantly  increase  the  discharge  capabilities 
of  the  total  facility.  The  design  reservoir  surface  area 
curve  was  available  and  used  in  the  analysis.  The  spillway 
is  a  concrete  chute  channel  with  discharges  controlled  by  a 
concrete  trapezoidal- shaped  weir  structure.  Since  prelimin¬ 
ary  computations  indicated  that  this  weir  structure  could 
hydraulically  perform  in  a  manner  similar  to  that  of  an 
ogee-crested  weir,  ogee  relationships  were  assumed  in  the 
analysis.  All  pertinent  engineering  calculations  relative 
to  the  evaluation  of  this  facility  are  provided  in  Appendix  C. 

Overtopping  analysis  (using  the  modified  HEC-1  computer 
program)  indicated  that  the  discharge/storage  capacity  of 
Four  Mile  Run  Dam  can  accommodate  only  about  56  percent  of 
the  PMF  (SDF)  prior  to  overtopping  of  the  embankment  (Appen¬ 
dix  C,  Summary  Input/Output  Sheets,  Sheet  D) .  The  peak  PMF 
inflow  of  approximately  9900  cfs  was  somewhat  attenuated  by 
the  discharge/storage  capabilities  of  the  dam  and  reservoir 
such  that  the  resulting  peak  PMF  outflow  was  about  9580  cfs 
(Summary  Input/Output  Sheets,  Sheets  B  and  C) .  Under  the 
PMF,  the  embankment  was  overtopped  for  approximately  6.8 
hours,  with  a  maximum  depth  of  inundation  equal  to  about  1.9 
feet  above  the  low  top  of  dam  elevation  of  1464.8  feet 
(Summary  Input/Output  Sheets,  Sheet  D) . 


5. 6  Spillway  Adequacy. 

Although  Four  Mile  Run  Dam  cannot  accommodate  its  SDF 
(the  PMF) ,  the  possible  downstream  consequences  of  embank¬ 
ment  failure  due  to  overtopping  were  not  evaluated.  Breach¬ 
ing  analysis  of  the  dam  was  not  performed  in  accordance  with 
ETL-1110- 2-234,  since  the  facility  can  safely  pass  a  flood 
of  at  least  1/2  PMF  magnitude.  Since  Four  Mile  Run  Dam 
cannot  accommodate  a  PMF-size  flood,  its  spillway  is  con¬ 
sidered  to  be  inadequate,  but  not  seriously  inadequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6. 1  Visual  Observations. 

a.  Embankment ♦  Based  on  visual  observations,  the 
embankment  appears  to  be  in  good  condition.  The  facility  is 
well  maintained  while  no  evidence  of  sloughing,  erosion, 
excess  settlements,  or  animal  burrows  were  observed.  Seep¬ 
age  was  detected  to  the  right  of  the  spillway;  however, 
drains  have  been  installed  and  appear  to  be  functioning  pro¬ 
perly.  Presently,  the  seepage  is  not  considered  a  threat  to 
the  structural  stability  of  the  embankment;  nevertheless,  it 
should  be  specifically  addressed  in  future  inspections. 

b.  Appurtenant  Structures. 

1.  Spillway.  The  spillway  appears  to  be  struc¬ 
turally  well  designed  and  currently  in  good  condition.  Con¬ 
sideration  should  be  given  to  providing  additional  riprap 
protection  to  the  right  sidewall  of  the  spillway  approach 
channel . 


2.  Outlet  Works.  The  outlet  works,  which  in¬ 
clude  both  the  control  tower  riser  and  4-foot  square  dis¬ 
charge  culvert,  are  considered  to  be  in  good  condition. 
Cracks  observed  within  the  interior  of  the  culvert  appear  to 
be  the  result  of  settlement  of  the  compacted  fill  beneath 
the  conduit.  The  cracks  should  be  identified  (mapped) , 
sealed,  and  specifically  addressed  in  future  inspections. 


6. 2  Design  and  Construction  Techniques. 

No  formal  reports  are  available.  Some  design  cal¬ 
culations  are  contained  in  Pennsylvania  Fish  Commission 
files  which  indicate  a  majority  of  the  design  was  based  on 
procedures  and  guidelines  contained  in  the  reference, 
"Design  of  Small  Dams"  by  the  U.  S.  Bureau  of  Reclamation. 
Based  on  the  information  available,  the  facility  appears  to 
be  adequately  designed  in  accordance  with  generally 
accepted  modern  engineering  practices.  The  concept  of 
founding  the  outlet  conduit  on  the  compacted  core  trench 
backfill,  which  is  variable  in  depth  and  subject  to  con¬ 
solidation,  is  questionable,  especially  in  light  of  the  ob¬ 
served  structural  cracking  within  the  conduit.  A  review  of 
available  correspondence,  contained  in  PennDER  and  Pennsyl¬ 
vania  Fish  Commission  files,  reveals  nothing  that  would 
create  suspicion  as  to  the  applied  construction  techniques. 
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6. 3  Past  Performance. 

According  to  Pennsylvania  Fish  Commission  personnel, 
the  facility  has  operated  virtually  problem— free  throughout 
its  12-year  history. 


6.4  Seismic  Stability. 

The  dam  is  located  within  Seismic  Zone  No.  1  and  it  is 
thought  that  the  static  stability  of  the  structure  is  suffi¬ 
cient  to  withstand  minor  earthquake  induced  dynamic  forces. 
However,  no  calculations  and/or  investigations  were  per¬ 
formed  to  confirm  this  belief. 


* 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7. 1  Dam  Assessment. 

a.  Safety.  The  visual  inspection,  operational  history, 
and  hydrologic/hydraulic  analysis  indicate  the  facility  is 

in  good  condition. 

The  size  classification  of  the  facility  is  intermediate 
and  its  hazard  classification  is  considered  to  be  high.  In 
accordance  with  the  recommended  guidelines,  the  Spillway  De¬ 
sign  Flood  (SDF)  for  the  facility  is  the  Probable  Maximum 
Flood  (PMF) .  Results  of  the  hydrologic  and  hydraulic  analy¬ 
sis  indicate  the  facility  will  pass  and/or  store  about  56 
percent  of  the  PMF  prior  to  embankment  overtopping.  Con¬ 
sequently,  the  spillway  is  assessed  as  being  inadequate,  but 
not  seriously  inadequate. 

Deficiencies  noted  by  the  inspection  team  included 
cracking  within  the  outlet  conduit,  minor  seepage  to  the 
right  of  the  spillway,  inadequate  riprap  protection  along 
the  right  sidewall  of  the  spillway  approach  channel,  and  an 
inadequate  emergency  warning  system. 

b.  Adequacy  of  Information.  The  available  data  are 
considered  sufficient  to  make  a  reasonable  assessment  of  the 
facility. 


c.  Urgency.  It  is  suggested  that  the  recommendations 
listed  below  be  implemented  as  soon  as  possible. 

d.  Necessity  For  Additional  Investigations.  No 
additional  investigations  are  currently  deemed  necessary. 


7 . 2  Recommendations/Remedial  Measures . 


It  is  recommended  that  the  owner: 

a.  Immediately  fill  and  seal  all  cracks  within  the 
interior  of  the  outlet  conduit. 

b.  Specifically  address  the  seepage  condition  observed 
to  the  right  of  the  spillway  in  all  future  inspections  and 
note  any  turbidity  or  changes  in  the  rate  of  flow. 

c.  Re-evaluate  and  revise  the  present  standard  flood 
emergency  procedures  in  accordance  with,  but  not  limited  to, 
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the  following  items: 

1.  Include  a  definite  procedure  of  notifying 
downstream  residents  of  a  possible  emergency. 

2.  Provide  for  an  alternate  means  of  communication 
in  the  event  telephone  lines  become  inoperative. 

3.  Provide  for  around-the-clock  surveillance  of 
the  facility  during  periods  of  unusually  heavy  precipitation. 

d.  Provide  additional  riprap  protection  along  the 
right  sidewall  of  the  spillway  approach  channel. 
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PFC  developing  notebook  for  Clyde  Buell  which  contains  0&M  manual  and 
warning  system  for  all  dams  in  his  district. 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NDI  ID  8  PA-457 


PENN  DER  ID  8  65-126 
PAGE  5  OF  5 


SIZE  OF  DRAINAGE  AREA:  5.9  square  miles _ 

ELEVATION  TOP  NORMAL  POOL:  1458  STORAGE  CAPACITY:  900  acre  feet 

ELEVATION  TOP  FLOOD  CONTROL  POOL:  ~  STORAGE  CAPACITY:  ~ 

ELEVATION  MAXIMUM  DESIGN  POOL:  ~  STORAGE  CAPACITY:  _ ~ 

ELEVATION  TOP  DAM:  1464 . 8  STORAGE  CAPACITY:  1650  acre-feet _ 

SPILLWAY  DATA 

CREST  ELEVATION:  1458 _ 


TYPE:  Rectangular  concrete  channel  with  uncontrolled  trapezoidal^ 

shaped  weir. 

74  feet 


CREST'  LENGTH: 
CHANNEL  LENGTH^ 


180  feet 


SPILLOVER  LOCATION:  Right  abutment 


NUMBER  AND  TYPE  OF  GATES: 
OUTLET  WORKS 


None 


TYPE:  4-foot  square  box  culvert  and  control  tower  riser _ 

LOCAT I  ON :  Near  embankment  center  _ 

ENTRANCE  INVERTS:  1433.5 _ 

EXIT  INVERTS:  _ 1433 _ 

EMERGENCY  DRAWDOWN  FACILITIES:  Stop  logs  in  control  tower  riser 

HYDROMETEOROLOGICAL  GAGES 


TYPE:  None 


LOCATION: 
RECORDS : 


MAXIMUM  NON-DAMAGING  DISCHARGE:  Not  known 


APPENDIX  B 


CHECK  LIST  -  VISUAL  INSPECTION 


RECORDED  BY  B.  M.  Mihalcin 
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APPENDIX  C 

HYDROLOGY  AND  HYDRAULICS 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  (2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result¬ 
ing  from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam 
overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 

b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge (s) ,  time(s)  of  the  peak  discharge (s) , 
and  the  maximum  stage (s)  of  each  routed  hydrograph  at  the 
downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  outlined  below. 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 

b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir. 

c.  Development  of  a  failure  hydrograph (s)  based  on 
specific  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph (s)  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge (s) ,  time(s)  to  peak,  and  maximum  water  surface 
elevation (s)  of  the  failure  hydrograph (s)  for  each  location. 
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APPENDIX  D 
PHOTOGRAPHS 


PHOTOGRAPH  1  View  of  the  embankment  as  seen  from  hillside  above  the  right 
abutment. 
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PHOTOGRAPH  4  View  of  the  spillway  overflow  crest. 


PHOTOGRAPH  5  Interior  view  of  the  outlet  conduit  control  tower. 


PHOTOGRAPH  8  View  looking  downstream  from  the  crest  of  the  dam. 


APPENDIX  E 


GEOLOGY 


Four  Mile  Run  Dam  is  located  approximately  3  miles 
north-northeast  of  Donegal  within  the  Allegheny  Mountains 
Section  of  the  Appalachian  Plateaus  Province.  The  Allegheny 
Mountains  Section  is  characterized  by  gently  folded  sedi¬ 
mentary  rock  strata  of  Pennsylvanian  age  or  older.  Major 
structural  ages  strike  from  southwest  to  northeast  with 
flanking  strata  generally  dipping  northwest  and  southeast. 

Structurally,  the  dam  and  reservoir  lie  nearby  on  the 
axial  trace  of  the  Ligonier  syncline.  Although  the  regional 
dip  of  the  bedrock  is  in  a  northwest-southeast  direction, 
the  local  dip  in  the  immediate  vicinity  of  the  dam  is  controlled 
by  the  northeast  plunge  of  the  Ligonier  syncline.  Therefore, 
the  local  dip  at  the  dam  site  to  the  northeast  along  the 
axial  trace  of  the  syncline  is  about  440  feet  per  mile  or 
5  degrees. 

Bedrock  immediately  underlying  the  dam  and  reservoir 
is  most  likely  a  member  of  the  lowermost  portion  of  the 
Conemaugh  Group.  This  would  include  portions  of  the  Mahoning 
red  beds,  the  Mahoning  sandstone  and  the  Upper  Freeport  coal. 

Two  workable  coal  seams  underlie  the  dam  and  reservoir. 

The  Upper  Freeport  seam  immediately  underlies  the  dam  and 
reservoir  and  is  highly  variable  in  thickness  and  quality. 

The  Lower  Kittanning  coal  seam  is  the  most  persistent  seam 
in  the  area  and,  consequently,  the  most  valuable.  The  latter 
coal  is  extensively  mined  throughout  the  area  although  not 


E-l 


in  the  immediate  vicinity  of  dam.  The  Lower  Kittanning 
seam  lies  about  200  feet  below  drainage  at  the  dam  site. 


Shaffner,  Marchant  N.,  "Geology  and  Mineral  Resources  of 
the  Donegal  Quadrangle,  Pennsylvania,"  Pennsylvania  Geologic 
Survey,  Atlas  No.  48,  1963. 
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